The aesthetics of nature enthral and amaze us all, as testifi ed by the enormous success of wildlife documentaries on television and other visual media, and sexual selection is responsible for much of the more exuberant biology that we fi nd so exhilarating. Sexual selection was Darwin's second -and I would argue most insightful -big idea. He realised that some animal attributes were unlikely to be favoured by natural selection as they probably would not increase survival prospects, instead invoking their ability to enhance sexual attractiveness and competitiveness as the reason for their existence [1] . Despite receiving much scepticism along the way, Darwin was right, and a lot of work has been done on the topic since his day [2] . Much of this is captured in a wonderful new book by Michael Ryan that does an outstanding job of bringing together the wonder and excitement of sexual signalling, mate choice and sensory systems, and how they affect beauty in an easy-to-digest and well-explained tome.
Ryan is a leader in sexual selection research and has been for some time [3, 4] . His research approach has moved from documenting amazing natural history, to working in the fi elds of detailed neurobiology and psychology -exploring how sexual signals are detected and interpreted by receivers -through to placing all these observations into a phylogenetic context, providing a deep understanding of how signals and signalling systems evolve. As such, his work should serve as an exemplar for all on how to undertake a deep and rich research programme that covers key 'hows' and expands into fundamental 'whys'. He captures all this and more in the book and essentially aims to address the question: why do animals,
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including ourselves, have the sexual aesthetics they have?
The book starts by asking why so many bells and whistles, apparently superfl uous attributes, are associated with sex. Ryan contrasts this with the much more utilitarian 'approach' seen in most other forms of biological activity, such as eating, before moving on to summarise sex in the túngara frog, his main study organism. I learned about this system during my undergraduate study and still see it as probably the best example of sexual and natural selection acting in opposition, as largely envisaged by Darwin [1] : male frogs call to attract females, but unfortunately for them the calls that females prefer are also those preferred by the frog-eating bat Trachops cirrhosis. So to get a mate, males must risk becoming a meal, and this really shows how attractiveness can extend beyond mere sexual attractiveness because the bats are deeply attracted to the male frogs but for reasons far more nefarious than sex.
For me, the next chapters, primarily covering neural processing of sexual signals, are the jewels of the book. Here, we are introduced to sensory biases and how they affect what and how we think of beauty. Sensory bias and sensory exploitation are areas of research that were largely defi ned by Ryan's work, with the idea being that sexual signals evolve to match preexisting sensory sensitivities. Thus, Ryan suggests that, to really understand how sexual signals evolve, we need to delve into the neural systems of the brain and understand the multiple functions that they have to performa non-trivial undertaking. We are also introduced to Weber's law (the WeberFechner law) that relates to a cognitive bias infl uencing how we perceive differences in signal size. Basically, perception of change in a stimulus is proportional rather than absolute, so the smallest noticeable difference between stimuli is a constant ratio. Returning to his túngara frogs, Ryan explains that male calls containing one extra call element (an additional 'chuck') do not universally elicit the same female preference. Females have a stronger preference for a two-chuck call over a one-chuck call than for a six-chuck call over a fi ve-chuck call, even though the difference in both instances is one call element (an extra chuck). Ryan explains that this cognitive bias can act as an evolutionary break, slowing down male sexual trait evolution, precisely because a unit increase in male signal size has progressively less effect on female mate preference the larger the signal gets. That is, the strength of sexual selection can weaken as mate-attracting traits increase in size. This is an interesting and very important insight because we also expect the strength of natural selection against trait size to increase as traits increasingly exceed naturally selected optima and these effects may explain why there are relatively few massively exaggerated peacock-tail type traits: sexual selection for a unit increase weakens and natural selection against an increase strengthens. Ryan also explains that absolute differences can additionally affect preferences: in the case of some birds, for example, males prefer females with beak colours that differ most from that of the males' fathers. We are also introduced to work on humans and rats showing that, when allowed to self-administer electric shocks to stimulate the brain's pleasure centres, subjects tend to become gluttons for pleasure, with rats even forsaking feeding for the electrical stimuli. A nice discussion on 'wanting' and 'liking' and how they differ is also included, and this is revisited later in the book in relation to ranking human facial attractiveness. There is also an Current Biology 28, R1121-R1142, October 8, 2018 © 2018 Elsevier Ltd. R1127 interesting discussion on sex differences in the use of pornography and how our nervous systems reinforce its use, with 'liking' leading to 'wanting' as a result. In addition, there is a short discussion suggesting that viewing pornography may alter neural templates that defi ne 'normal' sexual behaviour. And all this is just a small sample of the interesting information covered in the book.
So how well does Ryan address the question he sets out to answer? In short, really well. Explanations are clear, broad and explicit, and arguments are very easy to follow. My only criticism of the book is that the language is a bit too anthropomorphic, and perhaps casual, in places. Referring to frog mating as an "orgy", for example, is a bit tricky given the connotations that are associated with the word. The inclusion of terms like this may well be an attempt to cater to the book's target audience. My personal view is that, when dealing with research into sex and sexual selection, inadvertently inviting giggles and snickers (or worse) can devalue the discussion of evolution's most amazing and at times bizarre, but always interesting, constructs and the research that goes into it all. That (churlish) niggle aside, there is a lot to learn from this book and in a way it sits as a great summary and introduction to last year's excellent, encyclopaedic tome on mate choice by Rosenthal [5] , himself one of Ryan's former students. So if you have not purchased a copy of A Taste for the Beautiful yet, do yourself a favour. It is a cracking read and a great introduction to mate choice and the evolution of beauty.
Cryo-EM
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What is cryo-EM? If you have been paying any attention, you should have noticed an explosive growth in the number of macromolecular structures visualized using 'cryo-EM' (cryoelectron microscopy). For cryo-EM, biological macromolecules are prepared in a frozen-hydrated state by very fast freezing ( Figure 1 ) and kept at liquid nitrogen temperature during storage, transfer to the microscope and data collection. Cryo-EM has been around for several decades, but it has only recently gained widespread attention. Low-dose images (to minimize radiation damage) are now obtained using 'direct detectors', resulting in a dramatic improvement in contrast and resolution and leading to a 'quantum leap' in cryo-EM studies. Cryo-EM overcomes the need for crystallization, it requires very little amount of sample -and I mean very little -and recent developments in image processing software can both deal with and characterize heterogeneous samples. It has thus dramatically expanded the range of molecules that can be studied and the functional insight gained from the resulting structures. Thanks to recent technical developments in detector technology and software tools, cryo-EM is now a high-resolution (atomic or near-atomic) and high-throughput technique within reach of many structural biologists.
What are the sample requirements?
As for any other structural biology technique, the better your starting material, the more likely it is that you will succeed. Thankfully, even minute amounts are suffi cient for a resourceful cryo-EM practitioner to pursue structural studies. While a biochemically pure and well-behaved sample is ideal when aiming for atomic resolution, cryo-EM is more forgiving than X-ray crystallography when it comes to sample requirements. The reason is that it is possible to computationally remove the images of individual objects that are incompatible with the rest because they correspond
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to either impurities or damaged molecules (post-imaging purifi cation in silico). This is particularly important because the process of preparing the sample for cryo-EM can be damaging in and of itself for a certain population of molecules, especially if the sample is physically fragile. The process relies on objective, statistical measures of self-consistency, both to eliminate 'bad particles' from the analysis and to characterize functionally relevant conformational and compositional mixtures.
Which equipment is required?
Electron microscopes have been constantly improved and adjusted to the needs of the growing cryo-EM community. Improvements include the quality of the optical system, the stability of the stage holding the frozen samples or the vacuum that allows for long hours, even days of operation without contamination. Most scopes used for cryo-EM analysis operate at a voltage of either 200 or 300 keV. Some would say that each energy has its perks, and while 300 keV has the potential for high resolution, higher energy does come with signifi cantly higher costs. A highly coveted feature is the ability to insert up to 12 samples into the scope, so that EM grids with different sample preparations can be screened faster, without disturbing the vacuum in the scope with multiple insertions. By far the most important feature of competitive cryo-EM work today is to use a direct detector. Scopes and detectors can now be operated using automated data collection packages and your data will come out fast and furious, so be prepared for largescale data storage and some serious computation.
Can you guarantee I will get atomic resolution? You got your purifi ed sample, the right scopedetector combo, and are setup for some serious computational work. Shouldn't you have an atomic model and start writing your paper within weeks? One of the major bottlenecks is the cryo-EM sample preparation. All newcomers are baffl ed by how often apparently biochemically sound samples break apart, aggregate or simply disappear when they are
